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Indian Standard 

SPECIFICATION TOR 
FOOTWEAR LASTS, WOODEN 

(First Revision) 

0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 3 March 1978, after the draft finalized by the 
Footwear Sectional Committee had been approved by the Chemical 
Division Council. 

0.2 It is mainly the forepart of the last that alters with fashion. The rear 
portion which is concerned with the least mobile part of the foot does not 
change with fashion. The modern factory practice is to standardize the 
back portion for a particular heel height. The lasts are generally grouped 
according to their principal eharacteristics and according to the unit 
operations to which they are put. 

0.3 The selection of suitable timber for manufacture of footwear lasts has 
an important bearing not only with respect to the life of the lasts but also 
their workability and behaviour during use. Consequently the leist manu- 
facturer is left with only a few selective range of timbers at his disposal. A 
code of practice for the selection, conversion, seasoning and storing of 
timber for lasts is given in Appendix A. 

0.4 The timber species of foreign origin earlier used by the industry were 
Fagus sylvatica ( beech ) and Acer sachharum ( maple ) . Only indigenous 
timbers are now used as a result of investigations carried out by the Forest 
Research Institute, Dehra Dun and the efforts made by the industry to find 
out suitable Indian substitutes. 

0.5 In this standard rationali?:ed values of English sizes which is in vogue 
in this country has been prescribed. It is hoped that the shoe industry 
which is presently following English sizes or Paris Point ( exclusively used 
at the moment for export trade ) will progressively switch over to an inter- 
nationally acknowledged rational metric size system. The Sectional Com- 
mittee further took note of the * Mondopoint' system as a possible solution 
in the future for size and fitting standardization in the metric system, but 
decided not to prescribe this system in this specification in view of its being 
still in developmental stage. 
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OS For the purpose of deciding whether a particular requirement of this 
standard is compHed with, the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The nunaber of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and methods of sampling 
and test for wooden last used in footwear industry, 

2. TERMINOLOGY 

2.1 For the purpose of this standard, definitions given in IS: 707-1968t 
and IS : 2050- 1967 J shall apply. 

2.1.1 The various types of lasts, types of metal plates and different parts 
and views of a last are shown in Fig. 1 to 3 for guidance and identification. 

3. TYPES 

3.1 Depending on the use in the process of footwear manufacture, lasts 
shall be classified into two groups; namely, (a) lasting lasts, and (b) 
finishing lasts. 

3.2 Depending on the height of the heel, these lasts shall be sub-divided 
into the following five categories: 

Lasts for Footwear Heel Height 

mm 

Without heel, flat bottom 

( sandals and chappals ) — 

With low heel 10—25 

With medium heel 26 — 40 

With high heel 41—60 

With very high heel 61 and above 



♦Rules for rounding ofFnumerical values (revised), 

•f Glossary of terms applicable to timber and timber products {first revision ). 

tGlossary of footwear terms. 




SOLID ONE-PIECE LAST 



SPLIT PIN 




STOP 



PEG 




SCOOP BLOCK yVITH BUSH SPRING 
FASTENER OR SPLIT PIN 



CONVENTIONAL HINGE 




TELESCOPIC HINGE 
Fig. 1 Types of Last 




FULL IRON BOT 
HALF IRON BOTTO 



Fig. 2 Types of Metal Plates 
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IRON BOTTOM 
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HEtGHT OF LAST 
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,^ HEEL HEIGHT 
6^ MEASURED 1cm BEHIND 
THE BREAST OF HEEL 
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SIDE VIEW 




BARREL TYPE 



BOTTOM 

CROSS-SECTION 



TACK HOLE 
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DETAILS 




CUBOID 



BOTTOM VIEW 



Fig. 3 Different Parts and Views of Last 
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3,3 Depending on the constructional features or method of withdrawal from 
footwear, lasts shall be further sub-divided into three types: 
Type Use 

Solid block last Mainly for chappals and sandals 

Scoop block last with cut Primarily fot custom shoe-making 

wedge or handmade footwear trade 

Articulated or detachable Machine-made footwear industry for 

or hinged last all types of shoe construction 

4. REQUIREMENTS 

4.1 Wood 

4.1.1 The grain of timber for footwear lasts shall be parallel and the 
moisture content of wood in the finished lasts shall be between 8 to 12 
percent. 

4.1.2 Manufacture of lasts shall be carried out in such a manner that 
there shall be no sap in a finished last. 

4.1.3 The permissible defects shall be as given in 4.12. The following 
defects in the wood shall not be permitted in the last: 

a) Dirt of any sort and degree, 

b) Decay and rot, 

c) Fungal attack, 

d) Worm holes and insect damages, 

e) Cross grains/spiral grains, 

f) Pith, and 

g) Splits or honeycombing. 

4.2 Bottom Plates — The metal plates shall be of galvanized iron sheet. 
These shall correspond to the form of the bottom of the last {see Fig. 10 ). 

4.3 Metal Tubes — Tubes for lasts shall be one-piece, made of mild steel 
and manufactured either by turning or pressing. Basic sizes of the metal 
tubes shall be as follows: 

Inside Diameter Length 
mm mm 

Children size lasts ( sizes 1 to 11$ ) 8 30 

All other children sizes and adult sizes 11 40 

Note — In trade, tubes are knov/n as ' thimbles * or * sockets '. 

4.3.1 Thickness of the metal of the tube shall be not less than 1 mm. 

4.3.2 Deviations of ± 0*3 mm shall be allowed on the inside diameter 
of the tube. 

4.4 Metallic or Wooden Stop — The metal stop shall be 5 X 20 m.m for 

all categories. The wooden 5top shall be 8 X 30 mm for infant and 
children sizes 1 to lOJ and 12 X 40 vara for all other sizes. 
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4.5 Lock or Bush Spring Fastener ( for Scoop Block Last ) — This 
shall consist of a brass cylinder with a notch in the upper part, a brass 
sleeve, an iron pin and a strong and sufficiently elastic spring. The locks 
shall be of one piece construction ( see Fig. 4 ). 

Note — Split cotter pin may be used in place of lock or bush spring for the sake of 
economy. Cotter pins of designation S*2 X 36 for children sizes 3 to 8J and 5 X 50 
for all other sizes shall be used. The cotter pins shall conform to IS : 549-1974*. 

4.6 Gap-Spring Hinges and Pins ( for Hinged Lasts) — The ellip- 
tical as well as corrugated shaped gap-spring hinges and pins shall be made 
from steel wire conforming to Grade SW of IS : 4454 ( Part II )-1975t. 



rr. 



^'^^ SLEEVE 

i 



IRON PIN 



BRASS 
COLLAR 



-WELOED 
ALL ROUND 



"KNURLED 



-^BRASS 
CYLINDER 



SPRING 



Fig. 4 Lock or Bush Spring Fastener 




Fig. 5 Elliptical Gap-Spring Hinge 



•Specification for split pins ( second revision ). 

tSpecification for steel wires for cold formed springs: Part II Oil hardened and 
tempered spring steel wire and valve spring wire — unalloyed (first revision ). 
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4.6.1 Elliptical Gap-Spring Hinges and Pins — The measurements of the 
gap-spring hinge of the elliptical type shall be as follows ( see Fig. 5 ): 



Last 



Infant 
Children 



Youth 
Maid 
Women 
Men 



Size 



1 to6| 
7 to lOJ 



} 



Boy and girl 11 to 1 J 



2to5 

2 to 7 
2 to 7 
5 to 11 



Inside Length On 

A ,. 



Major Axis of 
Elliptical Gap- 
Spring Hinge, a 

30-0 

42-5 



53-0 



Minor Axis of 
Elliptical Gap- 
Spring Hinge, b 

10-5 
12-5 



13-5 



4,6.1.1 The length of pins shall be as follows: 



Last 


Size 


Length 
mm 


Way of Use 


Infant 


3 to 61 


30 


Forward and backward 


Children 


7 to 10| 


30 


Forward and backward 


Boy and girl 


11 to H 


35 


Forward and backward 


Youth and maid 


f'Z to 5 
12 to 5 


35 

45 


Backward only 
Forward only 


Women 


r2 to 7 
\2 to 7 


35 

45 


Backward only 
Forward only 


Men 


r 5 to 12 
\5 to 12 


45 
55 


Backward only 
Forward only 



4.6.1.2 The diameter of the gap spring hinges and pins shall be 5 mm 
for children sizes 4 to 13; and 6 mm for all other sizes. 

4.6.2 Corrugated Hinges and Pins — The shape of the corrugated type of 
hinge and pin shall be as shown in Fig. 6. 

Note — This illustration shows the general location of parts of corrugated hinge all 
of which are not necessarily implied in the specification. The dimensions arc given 
only for the guidance of manufacturers. 
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^SPRING STEEL (TEMPERED 



-FOR SECURING THE PLATE AND THE 
\SPRING LEAF DIMPLE AS SHOWN 




-2-8 HOLES (THROUGH) 

6 A Corrugated Hinge 



-80 



-Y 



^ 



-3R SPHER 



6 B Pin 
Fig. 6 Corrugated Hinge 

4.6.2.1 The thickness or diameter of the pins shall be 5 mm for 
children sizes 4 to 13 and 8 mm for other sizes. 

4.6.2*2 The inside length on major axis of the pins shall be as 
follows: 

Last Size Inside Length on Major Axis 

of Pins ( Nominal ) 
mm 
Infant and children 1 to 6 J and 7 to lOJ 30 

Boy and girl 11 to H 40 

All others 2 to 1 1 45 

4.7 Nails and Screws — Instructions given in 4.7.1 and 4.7.2 should be 
followed while attaching bottom plates, top plates, etc. 

4.7.1 For fixing galvanized plates, pin nail (inverted cone shaped) 
shall be used. The following sizes are recommended: 

Size of Nail [Nominal) 
Infant and children last sizes 1 to 6|, 

and 7 to lOl 1*8 X 

All other last sizes 1'8 X 

Special type for toe portions only 
chisel/ tapered/ thin toe last 



15 mm 
20 mm 



1-8 X 12 mm 
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4.7.2 For fixing top plates, flat head round nails shall be used as follows: 

Size of Nail ( Nominal ) 

Infant and children last sizes 1 to 6^ and 1*0 X 10 mm 

7 to 10^ 
All other last sizes 1*5 X 16 mm 

4.7.3 For measuring pin points, half round head brass nails of size I'Ox 
7 mm shall be used. 

4.7.4 For fixing galvanized plates, countersunk-head wood screw ( set 
IS : 451-1972* ) of 6 mm nominal length and 3 mm nominal diameter 
shall be used. 

4.8 Top Plates or Reinforcers — For all lasts this shall be made of vege- 
table tanned hydraulic leather or other consolidated fibre. The thickness 
shall be between 4 to 4*5 mm for children and infant sizes and 4*5 to 5 mm 
for adult sizes ( see Fig. 7 ), 

4.9 Constructional Requirements 

4.9.1 Scoop Block Last — As shown in Fig. 8. 

4.9.1.1 Dimensions of wedge — The line of cut of the wedge shall be 
determined by 4 points as given in 4.9.1.2 to 4.9.1.5. 

4.9.1.2 The beginning of the cut in the upper top of the last shall be at 
a distance of 67 mm for last size 8 ( adult ) with change of this length for 
continuous sizes by 1*5 mm with a tolerance of ±l-mm. 

4.9.1.3 The place of cut at the point of the outer joint shall be at a 
distance of 33 mm for men, ladies, boy and girl sizes and 14 mm for child- 
ren and infant sizes, with a permissible deviation of ±1-5 mm. 

4.9.1.4 The place of cut of the wedge at the point of inside joint shall 
be 18 mm for men, ladies, boy and girl sizes and 14 mm for children and 
infant sizes, with permissible deviation of ±1*5 mm. 

4.9.1.5 The cut wedge shall be attached to the body of the last by 
means of either bush spring lock or split pin and a stop. The metallic or 
wooden stop shall be put in a position somewhat inclined to the heel of 
the last. The height of the part of the stop projecting above the body of 
the last shall be 6 to 8 mm. The edges projecting part of the stop ( heads ) 
shall be slightly chamfered. 

4.9.1.6 The hole under the lock shall correspond to the diameter 
and length of the brass cylinder of the lock in the assismbled form. The 
cylinder inserted flush into the last shall be held tightly. 

♦Specification for techmcal supply conditions for wood screws ( second revision ). 
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1 TO \v^ 

1.5mm 



AREA OF THE 
TOP OF LAST 



AREA OF THE 
REINFORCER (LEATHER) 




Note — Minimum 3 nails for all sizes, 6 mm from the edges. 

Fig. 7 Reinforger for Last-Tops 

4.9.1.7 Infant lasts of sizes 1 to 8| may be without wedges. 

Note — For correct location and effective guide for cutting wedges, putting 
metallic or wooden stop, split pin on bush spring lock and various drill holes, round- 
headed rivets or pricks are inserted in specified position on the body of the turning 
model. After the reproduction by the copying lathe, the rivets form a slight bump 
on the last where marking can be done with the help of jig easily and accurately. 

4.9.2 Articulated or Detachable or Hinged Last 

4.9.2,1 The last, after turning, shall be cut into two sections, the back 
and the forepart. Both these pieces shall be joined together again with 
the help of any type of the following hinges: 

a) Elliptical shaped gap-spring hinge, and 

b) Corrugated type hinge plate. 

12 
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CORD KEEPS 
BLOCK AND 
LAST TOGETHER 



RIVET USED TO 
REINFORCE 
BLOCK OF LAST> 




6mm if, HOLE 
CORRESPONDING 
TO THE THICKNESS 
OF THE CORD 



• PIN FOR LOCATION OF 
REMOVABLE BLOCK PIECE 

HOLE F- STARTS AT THE OUTSIDE OF THE 
*^^^ ^ WEDGE AND REACHES THE 

INTERNAL SLOPE OF THE WEDGE. 
EQUIDISTANT FROM THE UPPER 
TOP OF THE WED6E{MEASURING 
ALONG A STRAIGHT LINE) AS 
WELL AS FROM THE LINE OF 
THE CUT OF THE WEDGE. 

HOLE E-STARTS AT THE INSIDE WALL OF 
THE HEEL AND REACHES THE 
OUTSIDE OF THE HEEL POINT OF 
LAST. EQUIDISTANT FROM THE 
UPPER TOP OF THE LAST 
AS WELL AS FROM THE LINE OF 
THE CUT OF THE WEDGE. 



IbtODEL 
SIZE 



13 



10 



CATEGORY 



MEN 
6 TO 12 



men/ladies 

1 TO 8 



BOYS/GIRLS 
12 TO 1 



BOYS/GIRLS 
9 TO 11 



CHILDREN 
6 TO 8 



INFANT 
3 TO 5 



SECTIONAL measurements OF SCOOP BLOCK LAST 




THE EQGE OF THE 
HOLE SHALL BE 
ALWAYS ON THE^^^^ 
OUTER SLOPE FROM 
"HE MIDDLE OF 



HOLE FOR 
BUSH SPRING 
MSTENER 

D 



A- LENGTH OF THE TOP (THE BEGINNING 

OF THE CUT OF WEDGE) 
B- BALL PRICK UP TO THE END pF THE 

CUT ALONG AXIAL LINE (THE END OF 

THE CUT OF WEDGE) 
r - OUTSIDE (HEIGHT OF THE CLFT OF THE^ 
^ WE DGE ALONG THE LINE OF JOINT AT 

THE PLACE OF LOCATfON OF THE 

PRICK OF OUTSIDE JOINT) 
D- INSIDE (ALONG THE LINE OF INNER 

JOINT AT THE PLACE OF LOCATION 

OF INSIDE PRICK 
r,- DISTANCE FROM CENTRE OF HOLE 
^ T() THE PRICK USED FOR MEASURING 

GIRTH OF INSTEP 
H- DISTANCE FROM CENTRE OF HOLE TO 

THE MIDDLE LINE OF THE COMB 



SYSTEM 1 

SCOOP BLOCK LAST WITH 
SPRING FASTENER- 




HOLE FOR STOP 



I - THE HOLE UNDER THE LOCK 
SHALL BE MADE AT AN ANGLE 
OF 95° TO THE PLANE OF THE 
CUT LOCATED ABOVE THE LOCK, 

II. THE HOLE FOR THE PJG SHALL 
BE ALWAYS IN THE CENTRE OF 
BOTTOM OF THE LAST- 

A - 15mm TOWARDS HEEL FROM 
TREAD POINT OF THE GIRTH 
FOR MEN, LADIES AND 
CHILDREN RANGE 3 AND U, 

B - 8mm FOR CHILDREN RANGE 
1 AND 2. 



SYSTEM 2 



SCOOP BLOCK LAST 
WITH SPLIT PIN 




SYSTEM 3 

SCOOP BLOCK LAST^^^^ 
V^ITH L-HOOK SCREW; 



DISTANCE OF NAIL 
FOR TOP LIFT 

^"^^ QUARTER 
TACK 

Q 



ALL DIMENSIONS IN MILLIMETERS 



I WOOD PEG-/ ^11 METALLIC STOP 
(CORRESPONDING TO THE 
^DIAMETER OF THE STOP) 



III - THE HEIGHT OF THE PART OF THE 

STOP PROJECTING ABOVE THE BODY 
OF THE LAST 6 TO 8mm 

IV -WOOD PEG MAY BE USED TO FILL UP 

THE HOLE OR THE HOLE CAN BE 
LEFT NAKED. 




NOTE: 



FOR RETAINING THE CUT 
WEDGE ON THE BODY OF 
THE LAST A METALLIC OR 
WOODEN STOP SHALL BE 
PROVIDED 



DISTANCE 



67 



61 
55 



50.5 



A6 



^1.5 



CHANGE FOR 
CONTIGUOUS SIZE 



1.5 



U5 



1.5 



1.5 



1.5 



1.5 



DISTANCE 



21 



17 



13 



10 



CHANGE FOR 
CONTIGUOUS SIZE 



1.0 



1-0 



uo 



1.0 



1.0 



1.0 



33 



33 



23 



2i* 



2U 



18 



18 



18 



U 



2A 



U 



U 



15 



15 



15 



15 



13 



12 ABOVE 
THE PRICK 



13 



+6 ABOVE 
THE PRICK 



13 



13 



15 



15 



13 



13 



AT THE 
PRICK 



AT THE 
PRICK 



-6 BELOW 
THE PRICK 



-6 BELOW 
THE PRICK 



/;.5 



^.5 



DISTANCE 



59 



k% 



un 



iA 



38 



35 



CHANGE FOR 
CONTIGUOUS SIZE 



2.0 



2.0 



1,5 



1.5 



K 

CENTRE 

OF 

TUBE 



32 



30 
27 



HEIGHT 

OF 

LAST 



62 



HFIGHT OF QUARTER TACK 



MODEL 
SIZE 



58 



CHANGE FOR 
CONTIGUOUS SIZE 



63 



LADIES 5^ 



RANGE-^ 5A 



55 



1.5 



1.5 



25 



22 



20 



50 
^5 



^0 



/;7.5 



^2-5 



38 



1.5 



1.5 



1.5 



M 



1.5 



1.5 



1.5 



33.5 



1.5 



JNOTE — For E and F, 2 mm change for contlguops sizes. 



Fig. 8 Scoop Block Last, Sectional Measurement 
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4.9.2.2 To enable the last to bend at this hinge plate or spring and to 
make the operation of last slipping easy, the portion having the hinge plate 
or the spring shall be cut into a V-shape, making enough room for the 
back part of the bend, thus shortening the overall length of the last and 
make space at the back for easy removal of the last from the shoe {see 
Fig. 9). 

Note — The manufacture of infant lasts ( sizes 1 to 6J ) without hinges shall be 
permitted, 

4.9.2.3 The diameter of the pin hole shall be 5 mm for children sizes 
4 to Hi and 6 mm for all other sizes. The distance between the two holes 
( measuring from the centre of the hole ) shall be 39 mm for children sizes 
4 to 11^ and 50 mm for all other sizes. 

4.9.2.4 The focal or centre point of joining on which these sectional 
cuts are performed shall be located 20 mm above the feather edge of the 
shank portion of the last. The distance shall be maintained for all sizes of 
lasts. The line of centre of joint or the distance between this focal point 
and seat edge shall be 79 mm for junior size 4 last with variation of this 
length for consecutive sizes by 2 mm. 

4.9.2.5 Both the holes shall be 3 mm below the focal or centre point 
of joining ( counting from the centre of the hole along the shortest 
distance ). 

4.9.2.6 The length of the lower cut at the bottom of the last shall be 
74 mm for junior size 4 last with 2 mm distance difference for each 
consecutive size. 

4.9.2.7 The total length of the V-cut or angle cut shall be 40 mm for 
junior size 4 last with variation of this length for consecutive sizes by 2 mm 
for all sizes. The length of the top shall be 60 mm for junior size 4 with 
1 mm difference for contiguous sizes. 

4.9.2.8 The diameter of round cutting shall be 18 mm for children 
size 9 to 1 1|^ and 20 mm for all other sizes. 

4.9.2.9 Thickness for mortizer chain for slot cutting for fixing hinges 
shall be 0'2 mm bigger than the thickness of gap spring hinges. 

Note — For efficient and correct location of the centre of joint angle cut, round 
cut and cut at the seat, round-headed rivets or nails are inserted on specified position 
on the body of the turning model. After reproduction by the copying lathe, the 
rivets form a slight bump on lasts, where marking can be done easily and accurately. 

4.9.3 Galvanized Bottom Plates — In the metallic plates, holes shall 
be pierced with a countersunk' for passage of nails and screws fastening the 
plates. By agreement with purchaser, method of attachment of the plates 
to the bottom of the last may be permitted by the following three methods. 
4.9,3.1 All by nails ( except at shank portion where 2 to 3 screws shall be 
fixed in case of hinged last ) — The holes in the plate shall be symmetrically 
located and shall be at a distance of 5 to 8 mm from the edge of the plate 
up to the centre of the hole ( see Fig. 10 ). 
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4.9.3.2 All by screws — The holes in the plate shall be symmetrically 
located ( see Fig. 11). 

4.9.3.3 Combined method ( by screws and nails ) — The number of screws 
in all sizes shall be not less than 1 in the toe portion, 2 in the joint portion, 
1 in the arch portion ( except in the case of infant lasts ) and 2 in the heel 
portion in sizes 2 to 1 2 ( men, women and youth and maid ) , and 1 in 
sizes 1 to 1^ (infant, children, boy and gir] ). Together with 1 screw, 2 
to 3 nails shall be used depending on the size of the plate. The nails shall 
be uniformly situated along the perimeter of the toe joint portion and the 
heel portion. 

4.9.3.4 For passage of staple ( fastening the insole to the bottom of 
the last) there shall be holes, with diameter 12 mm for sizes 2 to 12 
( adult ), and 10 mm for all other sizes, as follows: 

a) For full bottom plate — There shall be 2 holes for infant sizes 1 to 
6 J and 3 holes for all other sizes. 

b) First {toe) — In the case of full bottom plate lasts, hole shall be 
located at a distance oT35mm for adult sizes 2 to 12 and 25 mm 
for all other sizes. The distance shall be measured from the 
backward-most point of the heel up to the centre of the hole. 

c) Second (heel) — In the case of full plate and seat plate, the 
distance from the backward-most point of the heel up to the 
dentre of the hole shall be 35 mm for adult sizes 2 to 12 and 
25 mm for all other sizes. 

d) Third ( arch ) — In the case of full plate, hole shall be located 
between the 2 holes specified in (b) and (c) above. Each of the 
3 holes shall be situated along the longitudinal line of the insole, 
at equal distance from the edge. 

The length of the heel and toe plates for adult last size 4 shall be 
70 mm and 37 mm respectively with variations of this length for consecu- 
tive sizes by 2 mm and 1 mm respectively. 

4.9.3.5 Method of plating the last bottom — The nature of the bottom in 
the completed last shall be as follows depending on the method of attach- 
ing the upper to the innersole of footwear: 

Last Bottom Basic Shoe Construction 

All bottom metal plate Machine-sewn, stuck-on and vulcanized 

Half iron plate and long Various combination constructions and 

heel iron plate a few types of moccasin construction 

Heel iron plate Welted, moccasin and slip-lasted 

No metal plate Vcldtschoen, cement lasted and slip 

lasted 
Heel and toe plate Littleway construction and stuck-on 

Note — Any form of attachment made by clenching rivets, tacks or screws needs 
plates on the bottom of the wooden last. 
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SECTIONAL MEASUREMENTS 


FOR '^ 


y 


lii 
o 

z 
< 


PRESCRIPTION FOR WOODEN LAST (All dimensions in nnillimetres ) 




ASSORT- 
MENT 


A 


B 


c 


D 


E 


F 


G 


H 


K 




LEr^GTH 
OF 

LOWER 
CUT 


LINE OF 
CENTRE 

OF 
JOINT 


CENTRE 

OF 

JOINT 


ANGLE OF CUT FROM 
CENTRE LINE IN DEGREE 


LENGTH 

OF 

TOP LIFT 


CENTRE 

OF 

SOCKET 


HEIGHT 
OF LAST 




TO FRONT 


TO REAR 


TO TALLY 




< 

2 


1 - lh 


i1 


46 


WrTHOUT 
PLATE 
19 mm 

WITH 

PLATE 

20mm 


12 


9 


21 


39 








2-2H 


i3 


48 


10 


22 


40 








3-31/2 


i5 , 


50 


11 


23 


41 








A - 4h 


Ul 


52 


12 


24 


42 


20 


40 




5-51^2 


C9 


54 


13 


25 


43 








6- 6H 


51 


56 


• 14 


26 


44 








7 w7h 


53 


58 


15 


27 


45 


22 


45 




8 -8H 


55 


60 


16 


28 


46 








2 

tu 
a: 

Q 

—J 

X 


9 - 9h 


57 


n 


wrmouT 

PLATE 
20 mm 

WITH 

PLATE 

21mm 


13 


17 


30 


, 49 








10 -lOh 


59 


64 


14 


18 


32 


50 


25 


50 




11 - 11^2 


61 


66 


15 


19 


34 


51 








12 -12^2 


63 


68 


16 


20 


36 


52 








13 -13K 


65 


70 


17 


21 


38 


53 


27 


55 




,W1V, 


67 


72 


18 


22 


40 


54 








1— 
-J 

Q 

< 

ct: 
o 

2 

— » 


1 - 1 V2 


68 


73 


WITHOUT 
PLATE 
20 mm 

WITH 
PLATE 

21mm 


17 


17 


34 


57 








2 -2>2 


70 


75 


18 


^B 


36 


58 








3 -3h 


72 


77 


19 


19 


38 


59 








C • C^2 


lU 


79 


20 


20 


40 


60 


30 


63 




5-S>2 


76 


81 


21 


21 


■ 42 


61 








6-6^2 


78 


83 


22 


22 


44 


62 








7 - Th 


80 


85 


23 


23 


46 


63 . 


U- ■ 




8-81-2 


82 


87 


24 


24 


48 


64/ 




9-9^2 


84 


89 


25 


25 


50 


65^ 






tn 

1- 

Q 
< 


4 - A h 


78 


83 


WITHOUT 
PLATE 
20 mm 

WITH 

PLATE 

21mm 


20 


20 


40 1 


60 




r — ' — ^ 




5 - 5 h 


80 


85 


21 


21 


42 


61 








6-6^-2 


82 


87 


22 


22 


44 


62 








7-7^2 


84 


89 


23 


23 


46 


63 


32 


66 




8-8>2 


86 


91 


24 


24 


48 


64 








9-9:^2 


88 


93 


25 


25 


50 


65 








10 -lOH 


90 


95 


26 


26 


52 


66 








II-IIV2 


92 


97 


27 


27 


54 


67 








12 -12>2 


94 


99 


28 


28 


56 


68 









CUT HINGED LAST 




ALLOWANCE FOR ROUND 
CUTTING BY Imm BAND SAW 




NOTE: 



THE THICKNESS OF THE CHAIN FOR CUTTING 
THE SLOT FOR HINGES WILL BE AS FOLLOWS: 
SIZE 12 TO \h AND 2 TO 12 =^*2mm 
SIZE 4 TO 11>2 = 5. 2mm 



Fig. 9 V-cut Hinged Last 
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LAST BOTTOM PLATE (Fixing by nails) 



HEEL AND TOE 
IRON PLATE 




50 7.. 



DIAMETER OF STAPLE 
HOLES FOR :- 
GENTS /LAD/ES 
AND JUNIORS s 12mm 

CHILDREN s 10mm 

INFANT = 8mm 



LONG HEEL 
IRON PLATE 




HALF IRON PLATE 

TO 10mm 



50% 




SCREWS 



50% 



No. OF SCREWS :- 



GENTS /LADIES 
AND JUNIORS 



CHILDREN 



= 3 
= 2 



FULL IRON PLATE 




DISTANCE OF A AND 6 
GENTS /LADIES 



AND JUNIORS 
CHILDREN 
IN f- ANTS 



= 30mm 
= 25mm 
= 20mm 



NOTES: 



\- METAL PLATES SHALL BE OF GALVANIZED IRON SHEET. THE PLATES 
SHALL HAVE AN EVEN SURFACE WITHOUT PITHOLES AND BLISTERS. 
THE HEAD OF THE NAILS SHALL BE FLUSH WITH THE PLATE- 

2- IN THE METAL PLATES HOLES SHALL BE PIERCED WITH A 

COUNTERSINK FOR PASSAGE OF NAILS AND SCREWS FASTENING 
THE PLATES- ON ALL BOTTOM PLATES SIZE AND FITTING 
SHALL BE MARKED 

3 -DISTANCE FROM THE EDGE OF THE PLATE TO THE CENTRE OF THE 
NAIL-HOLE IS 8 TO 10mm. THE DISTANCE OF NAIL-HOLES IN THE 
PLATES SHALL BE UNIFORMLY LOCATED. 

A THE INSIDE SURFACE AT THE SHANK 
PORTION OF THE BOTTOM PLATE SHALL 
BE GRINDED FOR BETTER ATTACHMENT 



-FOR POINTED LASTS {SPEAR POINTS) 
METAL PLATING OF TOE ENDS IS 
NECESSARY TO PRESERVE THE POINTED 
ENDS OF TOE AND TO WITHSTAND 
PRESSURE OF WIPER PLATES AND FOR 
REINFORCEMENT AT TOE WITH SOME 
METALLIC ATTACHMENTS IN CEMENT 
CONSTRUCTION 




tfrrnnhrcttt^ 



NUMBER OF HOLES 



CATEGORY 



GENTS AND 
LADIES 



GENTS AND 
LADIES 



LADIES/ 
JUNIORS 



BOYS AND 
OIRLS 



CHILDREN 



INFANT 



INFANT 



SIZE 
ROLL 



6 TO 10 



11 TO 12 



2 TO 5 



9 TO 1 



6 TO 8 



3 TO 5 



1 AND 2 



FULL PLATE 



FRONT . BACK 



15 



10 



HEEL PLATE 



FRONT BACK 



LONG HEEL 
PLATE 



FRONT BACK 



HEEL 
PLATE 



TOE 
PLATE 



3 ORi 



3 OR i 



WOODEN SCREWS AT SHANK 



APPROX 
DIAGRAM 




NAME 



3-8 x 10 



3.0 X 13 



THICKNESS 



3.0 



3.0 



LENGTH 



10 



13 



H 
HEAD 



WAY OF USE 



CHILDREN 1 TO si 



ALL OTHERS 



DIAMETER OF COUNTERSINK FOR SCREWS* 0.1mm 



NAILS 



APPROX 

DIAGRAM 



♦ T 



L i 



NAME 



1.8x15 



1.8x20 



T 

THICK ■ 
NESS 



1.8 



1.8 



L 

LENGTH 



15.0 



20.0 



H 

HEAD 



2.8 



2.8 



DIAMETER OF COUNTERSINK FOR NAILS 
+ 0.2mm 



GALVANIZED BOTTOM PLATE 



THICKNESS 
OF SHEET 



1 mm 



1.5 mm 



HARDNESS 



38-4^ R 



3Q' U R 



WAY OF USE 



FULL PLATE 



HEEL PLATE 



LAST- BOTTOM 



ALL BOTTOM 
METAL PLATE 



HALF IRON 
PLATE 



LONG HEEL 
IRON PLATE 



HEEL IRON 
PLATE 



PLAIN OR NO 
METAL PLATE 



HEEL AND TOE 
IRON PLATE 



BASIC SHOE CONSTRUCTION 



MACHINE $EWN 
STUCK-ON AND VULCANISED 



a) FOR VARIOUS COMBINATION 
CONSTRUCTION VIZ FORE- 
PART WELTED CONSTRUCTION 

bl FEW TYPES OF MOCCASIN 
CONSTRUCTION 



a) WELTED 

b) MOCCASIN 

c) SLIP LASTED 



Q) VELDTSCHOEN 
b) CEMENT LASTED 



a I LITTLE -WAY 
CONSTRUCTION 

b) STUCK-ON 



All dimensions m millimetres 



Fig. 10 Last Bottom Plate ( Fixing by Nails) 
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HEEL AND TOE L0N6 HEEL HALF IRON FULL IRON 

IRON PLATE I IRON PLATE [ PLATE I PLATE 





For other specification refer to Fig. 10. 



Category 


Size 
Roll 


Full Plate 


Front 


Heel 
Plate 


Toe 
Plate 


Front 


Back 


Half 

Plate 


Long 
Heel Plate 


Gents & Ladies 


8 to 12 


9 


5 


6 


4 


5 


3 


Ladies/Juniors 


2 to 7 


7 


5 


4 


3 


5 


3 


Boys & Girls 


9 to 1 


6 


4 


— 


— 


4 


3 


Children 


5 to 8 


5 


4 


— 


— 


4 


— 


Infant 


1 to 4 


4 


3 


— 


— 


3 


— 


The distance from the edge of the plate to the centre of the hole is as follows : 

1. In the toe — 15 to 16 mm. 

2. In the joint — 18 to 19 mm. 

3. In the arch — 8 to 9 mm. 

4. In the heel — 10 to 12 mm. 



Fig. 11 Last Bottom Plate (Fixing by Screws) 
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4.9.4 Metallic Tubes — Tube shall be inserted into the last along the 
middle longitudinal line of the top at equal distance from outer side edges 
of the top. The distance from centre of the tube up to the back edge of 
the top shall be as follows with permissible deviation of db 1 mm: 
Size Length 

mm 
5 to 1 1 ( men ) 32 

2 to 7 ( women, youth and maid ) 30 

lltoli (boy and girl) 25 

7 to 1 OH children) 20 

1 to 61 ( infant ) 20 

4.9.4.1 The longitudinal axis of the tube shall be perpendicular to 
the plane of the top. 

4.10 Finishing 

4.10.1 Galvanized plates shall be tightly and evenly riveted to the bot- 
tom of last and shall neither be smaller than the insole of last nor project 
beyond its border. The last shall be finished in such a way that the feather 
edge shall project all round the plate by 0*5 mm. Plates shall be tightly 
fixed to the bottom of last by screws or nails flush with the plate. The 
lateral edge of the plate shall be somewhat bevelled inside but shall be flush 
with the body of the last while in the heel from the inner side. The 
bottom of the last ( not covered by the galvanized plate ) shall be carefully 
and correctly scoured ( ground ). 

4.10.2 In the scoop block last, the wedge shall fit tightly and shall not 
come off from the body of the last. A slight swaying of the wedge from 
the body of the last shall be permitted in the vertical direction within 1 mm. 
All processes of fixing and of mutual arrangement of parts, holding the 
wedge on the last, shall be carried out correctly and accurately, so that 
it shall be possible to remove the wedge quickly and without difficulty 
from the last and refix it. 

4.10.3 In detachable last, the hinge spring shall be firmly fixed and 
shall be of sufficient strength and resistance so that by stretching and 
folding, the last shall not wobble. The surface of the hinges and slot at 
the centre of the crest for inserting the hinge shall be in such a manner 
that the tvvo sections of the last shall not be eccentric, while breaking or 
folding. Hinge pin shall be of adequate strength and shall be pushed inside 
the hole sufficiently so that it will not project outside the last which may 
cause damage to the shoe material. The half-round section of the crest 
shall be properly greased for easy folding. The edge of the half-round 
section of tne crest projecting from inside the body of the last which may 
be seen during folding shall be rounded off. The edge of th^e galvanized 
plate at the lower cut of the seat bottom shall be filed, 
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4.10.4 Leather or fibre reinforcer of the last top shall be firmly riveted 
and accurately ground ( scoured ) to the shape of the top and accurately 
driven. 

4.10.5 Tubes shall be inserted tightly and flush v^ith top, and the 
diameter and depth of the hole shall correspond to the outside diameter 
and height of the tube. 

4.10.6 On all lasts pin-points shall be inserted for checking their dimen- 
sions. These pin-points are put accurately in locations as follows: 

a) In the forepart of the last, 3 pin-points shall be put, the first at 
the inside joint, the second at the outside joint and the third at 
the base of the instep (along the centre line of the comb or last ). 
The measurement of the girth of joints of the last shall be carried 
out through these 3 points ( see Fig. 12 ). 

b) The number of pin-points on the instep of the last for measuring 
the instep girth shall be 1 only. 

4.10.7 Lasts shall be evenly, accurately and correctly ground ( scoured ) 
and polished. Lasts of identical sizes, fittings and styles shall conjugate, 
that is, the right hand last shall, in respect of form, serve as mirror image 
of the left hand one. 

4.10.8 Rolishing — After smoothening the last, all lasts shall be polished 
thoroughly. 

Note — Polishing enables the last to resist moisture and provides a surface to assist 
the upper to slip. Polishing with polish made from shellac, resin or beeswax followed 
by carnauba wax or by spraying lacquers or synthetic resins is recommended for 
lustrous surface. 

4.11 Dimensional Requirement — Sizes and fittings of the lasts shall 
conform to those specified in IS : 1638-1969*. 

Note — The percentage of any individual fitting of the lasts, according to sizes, 
shall be subject to agreement between the supplier and the purchaser. 

4.12 Permissible Defects 

4.12.1 Cracks — A last shall be free from cracks, subject to agreement 
between the purchaser and the supplier, the deviations given in 4.12.1.1 
to 4.12.1.3 shall be permissible. 

4.12.1.1 In the heel portion of men lasts the presence of small cracks 
may be tolerated but these shall be not more than 3 in number; they 
shall not be deep, not more than 1 mm in width and 30 mm in leDgth and 
not located in one place. Such cracks shall be adequately filled by homo- 
geneous compound of saw dust ( of the same wood as of the last) and glue. 

*Sizes and fittings of footwear {first revision ). 
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SEAT WIDTH 



BALL MEASURING 
LINE 



TREAD WIDTH 




INSOLE SHAPE 



MARKING WHEN TRANSFE 
TO LAST BOTTOM 




INSTEP MEASURING 
PIN-POiNT 



PIN-POiNTS FOR 
OUTSIDE ANO 
INSIDE JOINTS 
10mm ABOVE 
THE LAST EDGE 



BALL MEASURING 
PtN-POlNT 




_ DISTANCE BETWEEN 
INSTEP AND BALL PIN-POINTS 



SHOWING HOW THE TAPE IS 
' PLACED ON THE BODY OF THE 
LAST FOR BALL GIRTH MEASUREMENT 

a = Maximum distance between ball measuring line and tread width, 
h = Distance between instep and ball pin-points, 
L = Standard length of insole. 

Fig. 12 Location of Girth Measuring Points 
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4«12.1»2 Cracks shall not be tolerated on women lasts for medium and 
high heel shoes. In women lasting lasts for medium and high heels as also 
in the lasts of children sizes 7 to 12 the presence of cracks in the heel 
portion may be permitted as follows: 

a) A small crack up to 0*5 mm wide, going vertically or inclined at 
not more than 45° to the vertical, subject to the condition that 
the crack along the height of the heel is not through; and 

b) Up to 3 surface cracks, if the height of each crack does not exceed 
2 to 3 cm, and if these cracks are not located in one place. 

4.12.1.3 In solid block and finishing lasts the presence of 3 cracks only 
shall be allowable. These shall not be more than 3 cm long when they 
are along the length of the last, subject to the condition that they are 
filled adequately by homogeneous compound of saw dust ( of the same 
wood as the last ) and glue. 

4,12.2 Knots — In lasting lasts, knots shall not be permitted along the 
line of the cut of the wedge and the V-cut and of the attachment of 
the plate, in the heel and toe portion of the last, and in the joint portion 
not covered by metal plate. 

4.12.2.1 In the remaining places, small live knots that are not decayed 
and loose, shall be permissible subject to condition that the wood around 
the knots is sound. 

4.12.2.2 Shallow knots that are likely to come out or crack, and are 
surrounded by sound wood shall be replaced by plugs made of same wood 
tightly fitted with glue; the bed of the knot shall be somewhat widened for 
giving it a correct form, and in it a wooden plug shall be fitted tightly 
with glue; and the edge of the plug shall be cut and polished. 

4.13 Permissible Deviations in Dimensions 

4.13.1 In the production of lasts for footwear with height of heel up to 
30 mm, width of insole may be reduced at the joint by 2 mm and at the 
heel by 1 mm. 

4.13.2 In the production of lasts for footwear with height of heel 35 to 
40 mm, width of insole may be reduced in the joint by 6 mm and in the 
heel by 1 mm. 

4.13.3 In the production of lasts for shoes with height of heels 45 to 
50 mm, width of insole may be reduced in the joint by 6 mm and in the 
heel by 3 mm. 

4.13.4 In the production of lasts for boots and sandals, width of insole 
may be increased in the joints by 2*5 mm and in the heel by 1*5 mm. 
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4.13.5 In the production of lasts for Oxford shoes ( low heel shoes ), 
instep girth may be reduced by 3 mm from standard and the upper heel 
part may be thinner than that of boot last. 

4.13.6 Instep girth may be increased for the production of lasts for mar- 
ching boots by 20 mm, and for sandals by 10 mm than the corresponding 
ball measurements. 

4.13.7 Characteristics of Finishing Last — SeeTig, 13. 

4.13.7.1 Toe — Thickness shall be same as lasting last. 

4.13.7.2 Length of insole — This shall be one size shorter than the 
lasting last at the back portion only. But the length of last between tip oT 
the toe and centre of the heel curve ( as measured ill size stick ) shall 
remain same as corresponding lasting last. 

4.13.7.3 Heel width of insole — There shall be no change for toe to 
ball, but thereafter gradually narrowing towards heel until the widest part 
of the heel where it shall be 5 mm less than the lasting last. 

4.13.7.4 The heel in the lower part ( along the profile ) shall have a 
rounded form. 

4.13.7.5 Joint and instep girths shall be one half fitting less than 
corresponding lasting last. 

4.14 Toe-Spring — The standard amount of toe-spring in relation to 
pitch ( height of heel ) shall be as follows according to the nature of shoe 
when measured as prescribed in 7.2.10 ( see Fig. 14 ). 

Mature of Shoe Toe-Spring 

mm 
Normal men's shoe' 12 to 14 

Ladies /Junior shoes on low heel 10 to 12 

Ladies shoes on medium heel 8 to 10 

Ladies shoes on high heel 6 to 8 

4.14.1 Where other heights of heels are employed the toe-spring shall be 
as follows: 

Height of Heel Toe-Spring 

mm ' mm 

10 13 

20 12 

30 11 

40 10 

50 9 

60 8 

70 7 
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FROM BALL TO 
TOE SAME AS 
LASTING LAST 



HEEL WIDTH 5mm 
NARROWER THAN 
LASTING LAST- 



Note I — Lower heel part must be sharply rounded along profile. 

Note 2 — Insole length one size shorter than lasting last. But length of last between 

tip of the toe and centre of the heel curve ( as measured in size stick ) shall 

remain same as corresponding lasting last. 
Note 3 — Joint and instep girth half fitting less than corresponding lasting last. 
Note 4 — Other characteristics same as lasting last. 
Note 5 — Bottom plates, tubes, reinforcer or hinges may not be required. 

Fig. 13 Characteristics of Finishing Last 




S — Toe-Spring or spring. 
H = Height of heel or pitch. 
T = Tread line contact. 

Fig. 14 Pitch and Toe-Spring of Last 
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4.14.2 The relation between toe-spring and height of heel for conse- 
cutive increase and decrease of size shall be as follows: 

Height of Heel Toe-Spring 

mm mm 

10 to 30 0*5 

30 to 60 1-5 

Over 60 1*5 

Note — For every 10 mm increase of heel height, the tread point moves 2*5 mm 
forward. 

4.15 Height of Quarter — In order to have a uniform and accurate 
quarter height in finished footwear and to minimize the effort in the foot- 
wear manufacturing processes ( pulling over, lasting, etc), a demarcation 
along the centre line of the heel-curve from the seat edge position shall be 
made so as to conform to the requirements given for quarter-height pin in 
Fig. 15 either by putting a pin-point or by a saw-cut. 

4.16 The requirement for toe thickness, quarter-height pin, width of top, 
and height of heel and length as well as width grade for insole of last shall 
be as given in Fig. 16. 

5. MARKING AND PACKING 

5.1 Marking — Each fitting shall be identified as given below: 



Fittings 


r 

Letters 


Idem 


tification 








Digits 


Extra narrow 


A 






1 


Narrow 


B 






2 


Very slender 
Slender 


C 
D 






3 
4 


Very small 
Small 


E 

F 






5 
6 


Medium 


G 






7 


Large 
Extra large 
XEL 


H 

XH 

K 






8 

9 
10 


\ 


\ 






i 


5.1.1 On all lasts, on the outer side of the heel portion, 
model ( article number ), size of the last, number of fitting 
of heel in miUimetres for all ladies' lasts shall be marked. 


the number of 
and also height 



5.1.2 On the cone and inside of the V-cut, size and fitting number shall 
be marked. 
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OUARTER-HBGHT MARK ON BACK LINE OF LAST 








MEASUREMENT FOR QUARTER-HEIGHT PIN IS DETERMINED FROM THE 
SEAT- EDGE (S) OF THE LAST 






MEN 


LADIES AND RANGE L 


CHILDREN RANGE 0,1,2 £3 | 




0) 
lU 
N 


INSIDE BACK 

HEIGHT 

(SHO^) 


QUARTER* 
HEIGHT-PIN 
ON LAST 


INSIDE BACK 

HEIGHT 

(SHOE) 


QUARTER* 
HEtGHT-PtN 
ON LAST 


INSIDE BACK 

HEIGHT 

(SHOE) 


QUARTER* 
HEiGHT-PIN 
ON LAST 


1- 
z 
< 
ti. 

z 

-z 

tu 
cc 

Q 

-J 

X 

o 


1 










27.5 


29.0 


2 










29.0 


30 .-5 


3 










30.5 


32.0 


A 










32.0 


33.5 


5 










33.5 


35.0 


6 










35.0 


3 6.5 


7 










36.5 


38.0 


8 










38.0 


39.5 


— ) 

> 
o 
m 


9 










39.5 


/.l.O 


10 










^1.0 


^2.5 


n 










^3.0 


U,S 


12 










4A.5 


ii6.0 


13 
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Fig. 15 Quarter-Height Mark in Bagk Line of Last 
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GRADING OF LAST PROFILES/ PATTERN /AREA 
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POSITION OF MEASURING TOE-THICKNtSS (A-B) 

RANGE 01 (MODEL SIZE 7) = 12mm LESS THAN STANDARD LENGTH 161mm FROM POINT 'c' 
RANGE 02 (MODEL SIZE 10} = Umm LESS THAN STANDARD LENGTH 186mm FROM POINT C*^ 
RANGE 03 (MODEL SIZE 13) = 16mm LESS THAN STANDARD LENGTH 212rTim FROM POINT V 
RANGE 04 (MODEL SIZE A) = 18mm LESS THAN STANDARD LENGTH 265mm FROM POINT 'c' 
RANGE 05 (MODEL SIZE 5) = Umm LESS THAN STANDARD LENGTH 265mm FROM POINT 'c'^ 
RANGE 07 (MODEL SIZE 7) = Umm LESS THAN STANDARD LENGTH 271mm FROM POINT c' 



Fig, 16 Grading of Last Profiles/Patterns/ Area 
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5.1.3 At the outside joint position, joint girth measurement shall be 
indicated ( see Fig. 17 ). 

5.1.4 Besides, on every cut wedge (inside ) of the scoop block lasts, size 
and fitting number, serial number or any other identification ( &o that the 
wedges could be easily traceable ) shall be marked. 

5.1.5 On the inner side of the heel part, name of manufacturer, trade- 
mark, if any and date of manufacture shall be marked. 

5.1.6 On every box the trade-mark, number of pairs of lasts according 
to each style, size fitting and model number and mass shall be marked. 

5.1.6.1 The lasts may be marked with the ISI Certification Mark, 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations 
made thereunder. The ISI mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard, under a well defined system of inspection, testing and quality control which 
is devised and supervised by ISI and operated by the producer. ISI marked products 
are also continuously checked by ISI for conformity to that standard as a further 
safeguard. Details of conditions under which a licence for the use of the ISI 
Certification Mark may be granted to manufacturers or processors, may be obtained 
from the Indian Standards Institution. 
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Fig. 17 Marking of Last 
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5.2 Packing 

5,2.1 Lasts shall be properly packed in boxes made of wooden planks 
in conformity to the requirements prescribed in 5.2.1.1 and 5.2.I.2. 

5.2.1.1 Boxes shall be lined with wrapping paper ( waterproof) and a 
layer of soft, dry shavings along the bottom and the sides. The lasts shall 
be packed tightly in rows in such a way that metallic parts of the lasts come 
opposite to one another. The space between individual lasts shall be 
filled with paper or dry shavings. On the lasts packed in this way, a 
second layer of dry shavings of paper shall be spread and in the same 
order a second row shall be packed. In this way packing shall be conti- 
nued further till the box is filled with lasts up to the upper edges. The 
top row of lasts shall be covered with a layer of dry shavings or by wrap- 
ping paper. 

5.2.1.2 Nails for fixing the cover lid shall be correctly driven in and 
shall not come out from the boards on to the inner or outer surface of the 
box. 

6, SAMPLING AND CRITERIA FOR CONFORMITY 

6.1 For the purpose of ascertaining the conformity of lasts to this specifi- 
cation, the scale of sampling and criteria for conformity shall be as given 
in Appendix B. 

7. TEST METHODS 

7.1 Visual characteristics shall be checked in accordance with model or 
approved sample. 

7.2 Dimensional Characteristics 

7.2.0 Check-up of lasts shall relate to the following dimensions, measure- 
ments and various control patterns and gauges ( see Fig. 18 ). 

7.2.1 Determine the length of the lasts by size-stick; the proportions for 
the contiguous sizes is based on the given standard length for each heel 
height. 

7.2.2 To ensure that the longitudinal and transverse sections, as well as 
heel parts and bottom shape of any size in a set of lasts agree with the 
specification for shape and measurements, use graded insole patterns and 
various graded control profiles including back curve of the heel and toe 
profile for the entire size range. 

Note — The patterns for insole and profile shall be cut to the master of model size, 
from which remaining sizes shall be graded. It gives length, shape, width of the fore- 
part and seat and to this extent it is suitable for testing the lasts. Grades are fixed 
arbitrarily and adopted by custom in the last industry. 

7.2.2.1 On superimposition, the profile pattern of the longitudinal 
bottom section ( generally called 'bottom profile' ) shall coincide with the 
axis of the bottom of the last along with the contour of the heel back curve. 

30 



IS: 4512 -1978 

7.2.2.2 On superlmposition, the profile section of the longitudinal toe 
section ( generally called *toe profile* ) shall coincide with th^ longitudinal 
axis of the body of the last in its upper forepart. 

7.2.3 Garry out measurement of the last by a standard last measuring 
tape ( a tape of non-variable dimensions with fine metallic wire inside ); the 
width of the tape shall not be more than 10 mm* 

7.2.3.1 During measurement of the joint and instep girth, lay the 
measuring tape on the last in such a way that the measuring edge of the 
tape fits closely and lies flat on the last along the line of measurement, 

7.2.3.2 During measurement of instep girth of the lasts, the measuring 
edge of the tape on the comb shall come in contact with the marked point. 
Near the bottom, the tape shall settle in the most concave part of the last in 
such a manner as to give during this measurement of the last the smallest size. 

7.2.4 Determine the location of the joint measurements as described in 
Appendix G. 

7.2.4.1 An approximate position for location of the ball and instep 
girth measurement in insole pattern is shown in Fig. 12. This system 
requires little skill and can be performed without the help of any apparatus 
and as such may be adopted as a standard practice. 

Note — Although the joint girth measurement is taken diagonally in a transverse 
direction, makers of lasts take this measurement at arbitrary points to enable th^m to 
place the measuring tape flat to the wood of the last. Generally this is taken in either 
the inside or outside joint but never both. 

7.2.5 Following the system described above, check the correctness of 
position of pin-points in this manner; the bottom of the last and the insole, 
checked by marked lines is superimposed so that starting from the toe part 
it coincides all over with the bottom of the last. 

7.2.5.1 Pin-points at the joints ( inside and outside ) shall be exactly 
located on the last at the ends of lines above the contour ( feather edge ) of 
the lasts at a distance of 10 mm. 

7.2.5*2 Correctness of the position of the pin-points located on the 
body of the last at the base of the instep ( along the centre line of the 
last) is checked either by the measuring tape with the help of two pin- 
points of the joints for measurement of the ball girth; or by the longi- 
tudinal front profile, which with the mark point as put on the last and 
the coincidence of the pin-point on the last with the point of the profile is 
observed. 

7.2.6 For the determination of the correctness of the position of the pin- 
point for measurement of instep girth on the cone of the last, the following 
method is recommended: 

This position is represented on the last, along the middle of the 
cone, at a distance of 60 mm above the ball joint pin-point located 
at the base of the instep ( cone ). This is the standard practice for 
men's lasts; practice followed for other categories is given in Fig, 12; 
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To ascertain the girth of the instep, the tape should lie flat and 
close to the last on the selected points. 
Note — Like the joint measurement the instep measurement may not also be 
located exactly by rule. Half standard length of the last ( excluding the difference bet- 
ween the length of the insole and foot ), on an imaginary line through the length may 
be given as the approximate position, T?he largest girth at that point probably answers 
the purpose best. 

7,2.7 Check-up of the Insole Pattern of Medium Size — In order to check 
the basic dimensions of the insole, it is necessary to determine the position 
of points of measurement. 

7.2.7.1 Determine position of points of measurement by a special 
pattern or template, the construction of which is given in Appendix G. 

7.2«7.2 Test carefully graded patterns of insole before hand and 
profile templates of longitudinal and transverse sections used for check-up 
of the lasts. 

Note — The actual or stick-length of last may vary frequently from the standard 
length of insole pattern. The insole length shall be always 2 to 3 mm shorter than the 
stick-length by virtue of the back curve protruding beyond it. The accepted stick- 
length of a last is the distance from the centre of the curve at the back to the extreme 
tip of the toe. The actual size-stick length is not to be used to denote the foot fitting 
length of last. For any given shoe or last size, the foot shall be shorter than the insole 
by at least 10 mm when measurement is taken in a sitting position. 

7«2.8 Check the height of the last and the dimensions of the tube by 
calipers. 

7,2»9 Measure height of quarter pin mark or vamp mark by tape or gauge, 

7»2»10 Measurement of Heel Height — Place the last on a level surface. 
Raise the seat of the last until the tread line touches the level surface. 
Then measure the heel height ( from the seat position to the level surface ) 
( see¥ig. 14 ). Take care that the seat of the last rests almost parallel to 
the ground. 

7.3 Moisture Content ^ — ■ To determine the moisture content, sample pairs 
shall be drawn at random from those already tested ( see B-2.1.4 ) iu accor- 
dance with col 4 and 6 of Table 3. From the middle of the selected lasts, 
a piece of wood is sawed out and tested by timber moisture meter or by 
oven drying method. 

7.4 Mechanical and Other Requirements — Following items shall be 
tested for mechanical and other requirements by cutting or opening up the 
lasts: 

a) Dimensions of the tube, 

b) Proper fitting of the tube, 

c) Measuring the position of the tube vertical to the surface of the 
heel, and 

d) Carrying out test for the metallic components as detailed in 4. 
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APPENDIX A 

( Clause 0.3 ) 

CODE OF PRACTICE FOR THE CONVERSION, SELECTION 
AND SEASONING OF TIMBER FOR FOOTWEAR LASTS 

A-1. TIMBER SPECIES 

A-1.1 On the basis of service trials carried out by the Forest Research 
Institute, Dehra Dun in shoe factories and prevailing usage in the industry, 
the following indigenous timbers are recommended for making shoe lasts: 

Lasting Lasts 

Acer sp. ( Himalayan maple ) 
Aphanamixis polystachya ( pitraj ) 
Alhizzia -odoratissima ( kala-siris ) 
Amoora wallichii ( amari ) 
Dalbergia sissoo ( aissoo ) 
Lagerstroemia lanceolata ( benteak ) 

Finishing Lasts 

Chukrasia tahularis ( chikrassy ) 
Gmelina arborea ( gamari ) 
Moms laevigata ( bola ) 

The comparative suitability indices of the above species with respect 
to teak as 100 along with their specific gravity are given in Table 1. 

A-2. CONVERSION 

A-2.1 The logs for the preparation of blanks for footwear lasts shall be 
reasonably free from flutes, spiral or wavy grain, big knots, shakes, deep 
cracks, decay or rot and insect attack. The logs shall preferably be con- 
verted into blanks of triangular section. They shall first be cross-cut into 
small bolts ( according to length of lasts to be manufactured), avoiding 
objectionable defects. The bolts shall then be converted into triangular 
sections, avoiding pith, on a vertical band saw provided with a table. The 
triangular sections so obtained may be rough-shaped to the profile of the 
finished lasts, if desired. 

A-2.2 From the view point of economic yield of blanks from logs, a parti- 
cular triangular block of log is best suited for each required size of lasts. 
The triangular block sizes to be converted from the log for obtaining 
various finished last sizes are given in Table 2. The scheme of marking 
for economic conversion of logs is illustrated in Fig, 19, 
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TABLE 1 COMPARATIVE SUITABILITY INDICES OF TIMBERS, 
TEAK TAKEN AS 100 


WITH 
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100 
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100 


100 


i) 


Maple 
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71 


70 


80 


45 


76 


U) 


Pitraj 


0-576 
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66 
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97 


iii) 


Kala-siris 
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96 


155 
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97 


iv) 


Amari 


0-576 
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65 


106 


115 


66* 


V) 


Sissoo 


0-654 


114 


96 


125 


127 


88 


vi) 


Benteak 


0-504 


91 


64 


100 


109 


74 


vii) 


Ghikrassy 


0-568 


98 


80 


105 


100 


81 


viii) 


Gamari 


0-445 


74 


93 


77 


66 


59 


ix) 


Bola 


0-567 


96 


65 


102 


100 


114 




♦Based on specific gravity. 















TABLE 2 APPROXIMATE DIMENSIONS FOR ECONOMIC CONVERSION 

OF LOGS 
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cm 
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i) 


8 to 12 


34-0 


11-5 


13-0 


0-010 2 


Men 


ii) 


5 to7i 


30-5 


11-0 


13-0 


0*008 6 


Women, youth and 
maid 


iii) 
iv) 

V) 


2 to4i 
11 tolj 
7 to lOJ 


28-0 
25-0 
21-5 


10-0 
9-5 
9-0 


11*5 

10-0 

9-0 


0-006 4 
0*004 8 
0-003 4 


Maid and youth 
Boy and girl 
Children 


vi) 


1 to6J 


18-5 


8-5 


9-0 


0*002 8 


Infant 
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B « Breadth of the log. 
H« Height of the log. 
L «s Length of the log. 

Fig. 19 Economic Coi^version of Logs 



A-3. SELECTION 

A-3,1 Selection of blanks should be made after conversion. Defective 
blanks, which are not likely to yield finished lasts conforming to the quality 
requirements laid down in 4.1, should be rejected or reduced into smaller 
sizes ( rejecting defective portions ) for making smaller sizes of lasts. The 
last blocks shall be end coated immediately after conversion from log with 
one of the compositions, mentioned in IS: 1141-1958* to prevent end 
splitting during seasoning. The date of conversion of block shall be 
marked on each last block. 

A.4. SEASONING 

A-4.1 Thorough seasoning of last blanks free from defects is a prolonged 
process. They may be fully air seasoned, partly air and partly kiln 
seasoned or completely kiln seasoned. Lasts shall not be made unless the 
moisture content of last blocks remains between 8 to 12 percent. 

A-4,2 If required to be stored, the last blocks shall be stacked on batons 
at least 30 cm away from the floor and walls in dry and well ventilated 
room. Artificially heated conditioning rooms are suitable for storing 
seasoned blocks. 



♦Code of practice for seasoning of timber (first revision ). 
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APPENDIX B 

( Clause 6.1 ) 

SAMPLING PROCEDURE AND CRITERIA FOR CONFORMITY 

B-1, SAMPLING OF FOOTWEAR LASTS 

B-1.1 All last pairs in a consignment of the same style, type, size and fitt- 
ing and belonging to the same batch of manufacture shall be grouped 
together to constitutes lot. 

B-1.2 For ascertaining the conformity of the lot to the requirements of this 
specification, tests shall be carried out for each lot separately. The num- 
ber of last pairs, to be drawn from any lot shall depend on the size of the 
lot and shall be in accordance with col 1 and 2 of Table 3. 





TABLE 3 SCALE OF SAMPUNG 




No. OF Last Pairs 

IN TtTF T.OT 


Visual Characteristics 


Dimensional 

Characteristics 

, ^ , 

Sample Permissible 
Pairs No. of 
Defectives 


Moisture 
Content and 
Destructive 

Test 

Requirements 

ON Compo- 


I-n 1 MIL 1^\J 1 


Sample 
Pairs 


— « 

Permissible 

No. of 
Defectives 












nents 

( Sample 

Pairs ) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Up to 20 


All 





5* 





As agreed 
b e t w een 
the sup- 
plier and 
the pur- 
chaser 


21 to 50 


20 


1 


8 





1 


51 „ 100 


32 


2 


13 





2 


101 „ 300 


50 


3 


20 





3 


301 „ 1 000 


80 


5 


32 


1 


5 


1 001 „ 3 000 


125 


7 


50 


2 


6 


3 001 and above 


200 


10 


80 


3 


8 


♦All if the number in the lot is less than 5. 
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B-1.3 Such pairs shall be selected at random from the lot and in order to 
ensure the randomness of selection, a random number table ( see 
IS ; 4905-1968* ) shall be used. In case such a table is not available, the 
following procedure shall be used. Arrange all the pairs in the lot in a 
systematic manner and starting from any paix% count them as 1 , 2, 3 ... up 
to r and so on in one order, where r is the integral part of jV/n ( N being the 
total number of pairs in the lot and n being the number of pairs to be 
selected from the sample ). Every rth pair thus counted shall be with- 
drawn to give sample for the test. 

B-2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

B-2.1 Number of Tests 

B-2«l*l A last which has one or m.ore defects with respect to a quality 
characteristic under consideration, shall be called a defective last. 

B«2.1.2 All the pairs selected under B»l«3 shall be first examined for 
visual characteristics. If the number of pairs failing to satisfy these 
requirements for any characteristic is less than or equal to the permissible 
number of defectives given in col 3 of Table 3, the lot shall be declared to 
have satisfied the requirements for these characteristics. If, however, the 
number of defective pairs exceed the permissible number, the lot shall be 
considered as not conforming to the requirements for these characteristics. 

B-2»i*3 Dimensional Characteristics — The lot which has been found 
satisfactory as in B-2.1»2 shall next be tested for dimensional characteristics. 

B-2.1.3.1 The pairs for this purpose shall be taken from those already 
tested for visual characteristics (B-2.1»2) and their number shall be in 
accordance with col 4 of Table 3. These pairs shall be taken at random 
and tested for the dimensional characteristics. If the number of pairs 
failing to satisfy the requirements for these characteristics is less than or 
equal to the number given in col 5 of Table 3, the lot shall be declared to 
have satisfied the requirements for these characteristics, otherwise not. 

B-2.1. 4 Moisture Content and Requirements on Components — The lot having 
been found satisfactory for dimensional characteristics (j^^B-2.1.3) shall 
be finally tested for moisture content and for dimensional and mechanical 
properties of the components by opening up of the footwear lasts. For 
these purposes, the pairs shall be drawn at random from those already 
tested for dimensional characteristics ( B-2.1.3.1 ) and their numbers shall 
be in accordance with col 6 of Table 3. These pairs shall then be opened 
up and tested for moisture content, dimensional and mechanical character- 
istics of the components according to this specification. 

Note — For the tests mentioned abovcj the test sample may be prepared by cutting 
from both the units in a pair. 



♦Methods for random sampling, 

39 



18:4512-1978 

B-2.1.4.1 The lot shall be considered to have satisfied the require- 
ments of moisture content, and dimensional and mechanical characteristics 
of components if no defective is found. 

B-2.2 Criteria for Conformity — The lot shall be declared as conforming 
to this specification if it passes the tests given in B-2.1.2, B-2.L3 and B-2.1.4. 



APPENDIX C 

( Clause 12A ) 

DETAILS OF INSOLE CONSTRUCTION 

C-1. DIRECTION FOR THE DESIGN OF INSOLE 

C-1,1 The insole of the last shall be cut to the design and shape as given 
in Fig. 20 with the details given below: 

Foot length 258 mm 

Minimum toe allowance 13 mm 

Total or standard length 27 mm 

Girth of ball 239 mm 

Girth of heel 337 mm 

Heel height 20 mm 




Fig, 20 Template for Insole Construction 
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G-1.1.1 Directions for the design of inside shall be as given below; 

1. Draw AD through mid-points of heel and second toe. 

2. Locate ^ at a distance of 5 mm inside the edge of the heel line. 
Through A and at right angle draw AxA^ which is 1 cm long. A ia middle 
point of -^1^2' 

3. Locate ball point B on AD making AB «= 2/3 of total or standard 
length ( standard length is equal to foot length + allowance for toe ) or 
shoe size length. Through B draw BxB^ ( at right angles to AD ) = 1/3 
ball measurement of 5 to 10 mm, which in addition is governed by the 
type of last to be made ( men 10 mm, ladies and children 5 mm): 

BxB == i ( BiB^ ) — 5 mm, and 
B^B=^\{BxB^) + 5mm. 

4. From B^ drop a perpendicular B^B^^^ 2 cm for men, 

1'5 cm for womien/maid/youth, 

1*2 cm for boy /girl ( 9-l| sizes ), and 

rO cm for children ( sizes l-SJ ). 

5. Join BxBz and along this line, girth of ball or joint shall be measured 
on ready last. The ball joint B^B^ is the tread line. 

6. Remaining one-third of total length is indicated by BD, Through C, 
that is, at foot length draw CyC^ at right angle to AC^ CiC^ ^ 4'5 cm if the 
toe is narrow and 5 cm if the toe is broad. 

CCi - 3/5 ( C1C2 ) and CC^ = 2/5 ( CxC^). 

7. An allowance of minimum 10 mm is always added on the foot 
measurement to derive the corresponding closed toe and back shoe size. 
The actual total insole length ( standard length ) needs to be longer than 
the foot for feeling comfort as well as for the sake of style in case of closed 
type of footwear. If the toe is very narrow add another 5 to 10 mm to 
standard length. For open toe and back footwear last, no additional 
allowance is needed at the toe. In this case full length-standard length 
for insole open toe and back last is needed. Here CD is an extension for 
toe allowance = 13 mm ( that is, l^ English size), so AD = total length 
or standard length, 

8. The axis line is drawn from A^ cutting through BiB^ through a point 
10 to 15 mm ( depending on sizes ) towards right side of B and make it 
A J. 

9. On the axis line locate £ -}- 1/6 of total length, through E draw ExE2 at 
right angle to the axis: EE^. EE^. EiE^ is 1/5 of heel measurement minus 
5 mm for men and children; and for ladies further 1 mm less for heel 
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height 1 — 3 and 1*5 mm for heel height over 3 cm. The heel outline or 
feather edge is made always symmetrical along the axis and approximately 
1/4 of total length. 

10» Bisect JE to get F, extend F to Fj at right angles to AB-, FFi = 5 to 
15 mm ( depending on heel height ). Extend F^ F to the edge of foot 
impression ( or, 5 mm inside foot outline ) and establish point F2; in other 
words FF2 = 2FFi + 10 mm. Location of F2 or rather entire length F1F2 
is determined in relation to the height of heel. Higher the heel narrower 
will be FiFg. 

11. Join all the salient points established so far and now draw the shape 
of insole bearing two factors in mind, namely, foot comfort and style. 
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